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Box No. I 



Basis of the report 



1 . With regard to the language, this report is based on: 



^ the international application in the language in which it was filed 
I I a translation of the international application into 



which is the language of a translation furnished for the purposes of: 
I I international search (Rules 1 2.3(a) and 23 . 1 (b)) 
I I publication of the international application (Rule 12.4(a)) 
I I international preliminary examination (Rules 55.2(a) and/or 55.3(a)) 

With regard to the elements of the international application, this report is based on (replacement '^'^f^'fj^f^^^ 
fimushed to the receiving Office in response to an invitation under Article 14 are referred to m this report as onginally filed I 
and are not annexed to this report): 

I I the international application as originally filed/furnished 
the description: 

pages 1-19 ^ 



as originally filed/furnished 



pages* 
pages* 



received by this Authority on 
received by this Authority on 



the claims: 



pages 

pages* 

pages'* 



as originally filed/fiimished 



as amended (together with any statement) under Article 19 



1-5 



received by this Authority on 20-02--2006 
received by this Authority on 



the drawings: 
pages 1-4 



as originally filed/fumished 



received by this Auiiiority on 
received by this Authority on 



□ 
□ 



pages* 

pages* ^ 

a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 

The amendments have resulted in the cancellation of: 



□ 
□ 
□ 
□ 
□ 



the description, pages 
the claims, Nos. 



the drawings, sheets/figs 

the sequence listing (specify): , 

any table(s) related to the sequence listing (specify): 



4 n Hiis report has been established as if (some of) the amendments annexed to this report and listed ^^^^^ had not bee^ 
' made^^nce they have been considered to go be^^^^ 
70.2(c)). 



□ 
□ 
□ 
□ 
□ 



the description, pages 
the claims, Nos, 



the drawings, sheets/figs ^ 

the sequence listing (specify): . 

any table(s) related to the sequence listing (specify): 



* If item 4 applies, some or all of those sheets may be marked "superseded. 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive st< 
citations and explanations supporting such statement 


ip or industrial applicability; 1 


1 1. Statement 

1 Novelty (N) 


Claims 


1-21 


YES 1 


Claims 




NO 1 


1 Inventive step (IS) 


Claims 


1-21 


YES 


Claims 




NO 


1 Industrial applicability (lA) 


Claims 


1 -21 


YES 


Claims 




NO 









2. Citations and eiq)lanations (Rule 70.7) 

This application concerns a method and device for optimizing 
measurement and control of the flatness of a strip and rolled 
material. The method includes mapping by associating to 
flatness fault types a reference strip model and an actuator 
space conversion matrix. 

Reference is made to the following documents: 
Dl: EP 1110635 Al 
D2: US 5583639 A 
D3: US 6351269 Bl 
D4: US 6275032 Bl 

Document Dl, which is considered to represent the most 
relevant state of the art, describes a method and device for 
controlling flatness of rolled material, from which the 
subject-matter of claims 1 and 14 differs in that it creates a 
set of reference strip models and a set of space conversion 
matrices, visualizes the strip, determines a relevant flatness 
fault type, morphs the visual picture and chooses an 
associated actuator space conversion matrix. 

The subject-matter of claims 1 and 14 is therefore novel 

(Article 33 (2) PCT) . 

Claims 2-13 and 15-21 are dependent on claims 1 and 14 and as 
such also meet the requirements of the PCT with respect to 
novelty and inventive step. 

Documents D2-D4 only represent the general state of the art. 
The invention is industrially applicable. 
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Claims 

1. Method for optimizing measurement and control of the 
flatness of a strip of rolled material, 
5 characterized by^ 

- creating a set of reference strip models for known 

flatness fault types, 

_ creating a set of space conversion matrices, which are 
known to correct the known flatness fault types by optimally 
10 qualifying actuator behaviour during flatness control for 
the given flatness error type, 

- visualizing the strip, 

- determining the relevant flatness fault type by comparing 
the visualization to one or more reference strip models, 

15 - fusion or morphing the visual picture with the measured 
inf ormat ion , 

- choosing an associated actuator space conversion matrix, 

- optimizing the control with the space conversion matrix. 

20 2. Method according to claim 1, 
characterized by, 

- that a mapping is made between measurement and control and 
done by associating to relevant flatness fault types a 
reference strip model and an actuator space conversion 

25 matrix. 

3. Method according to any of the preceding claims, 
characterized by, 

_ that an enhanced mapping is made between measurement and 
30 control by an actuator correction algorithm using morphed 
inf ormaton . 



4. Method according to any of the preceding claims, 
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10 



15 



characterized by, 

- mapping each reference strip model to its corresponding 
vector space conversion matrix according to the flatness 
fault type. 

5. Method according to any of the preceding claims, 
characterized by, 

- selecting a reference strip model by comparing available 
reference strip models with the actual strip. 

6. Method according to any of the preceding claims, 
characterized by, 

- enhancing the measured data by interpolating the reference 
model with measured flatness data, i.e. by using morphing. 

7. Method according to any of the preceding claims, 
characterized by, 

- converting actual strip to the visualization format used 
for reference strip models. 

8. Method according to any of the preceding claims, 
characterized by, 

- having visual access to the strip by an operator. 

25 9. Method according to any of the preceding claims, 
characterized by, 

- comparing reference strip models with actual strip 
visualization format. 

30 10. Method according to any of the preceding claims, 
characterized by, 

- manually tuning the automatic comparison. 



20 
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11. Method according to any of the preceding claims, 
characterized Toy, 

- synchronizing measured data with video samples and with 
the currently performed optimization algorithm. 

12. Method according to any of the preceding claims, 
characterized by^ 

- using a morphing technique. 

13. Method according to any of the preceding claims, 
characterized by, 

- adding the result of the mapping by morphing to the 
measured information from a reference model. 

14. Device for optimizing measurement and control of the 
flatness of a strip of rolled material, 
characterized by, 

- means for creating a set of reference strip models for 
known flatness fault types, 

- means for creating a set of space conversion matrices, 
which are known to correct the known flatness fault types by 
optimally qualifying actuator behaviour during flatness 
control for the given flatness error type, 

- means for visualizing the strip, 

- means for determining the relevant flatness fault type by 
comparing the visualization to one or more reference strip 
models, 

- means for fusion or morphing the visual picture with the 
measured information, 

- means for choosing an associated actuator space conversion 
matrix. 
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- means for optimizing the control with the space conversion 
matrix . 

15. Device according to claim 14, 
5 characterized by, 

- means for accomplishing a mapping by associating to 
relevant flatness fault types a reference strip model and an 
actuator space conversion matrix. 

10 16. Device according to claim 14 or 15, 
characterized by, 

- having means for making the mapping between measurement 
and control . 

15 17. Device according to claim 14 - 16, 
characterized by, 

- having means for making the mapping between measurement 
and control by an actuator correction algorithm. 

20 18. Device according to any of the claims 14-17, 
characterized by, 

- means for mapping each reference strip model to its 
corresponding vector space conversion matrix according to 
the flatness fault type. 

25 

19. A computer program comprising computer program code 
means for carrying out the steps of a method according to 
claims 1-13. 

3 0 20. A computer readable medium comprising at least part of a 
computer program according to claim 19 . 
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21. A computer program, according to claim 19, that is, at 
least partially, provided through a network, such as e.g. 
internet . 
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